Characterization of the gene structure, functional significance, and clinical application of RNF180, a novel gene in gastric cancer.
By using genome-wide methylation screening, the authors identified ring finger protein 180 (RNF180) as preferentially methylated in cancer. This study was undertaken to clarify its structure and functional role in gastric cancer. The transcription start site and core functional promoter region of RNF180 were revealed by 5' rapid amplification of cDNA ends and luciferase activity assays. Promoter methylation was detected by combined bisulfite restriction analysis and bisulfite genomic sequencing. Cell growth was detected by colony formation assay, apoptosis by annexin V assay, and RNF180 target genes by cDNA microarray. The authors revealed the transcription start site of RNF180 gene and identified the functional core promoter region (-202/+372) in the CpG island, which could be silenced by in vitro methylation assay. RNF180 was silenced in 6 of 7 gastric cancer cell lines and significantly down-regulated in primary gastric cancers compared with adjacent normal tissues (P = .001). Loss of gene expression was associated with promoter methylation. Re-expression of RNF180 suppressed cell growth (P < .001) and induced apoptosis (P < .05), which were mediated by up-regulating the antiproliferation regulators MTSS1 and CDKN2A and the proapoptotic mediator TIMP3. Promoter methylation of RNF180 was detected in 76% (150 of 198) of primary gastric cancers and 55% (11 of 20) of intestinal metaplasia, but in none of 23 normal gastric tissues. Methylated RNF180 DNA was detected in the plasma of 56% of gastric cancer patients, but not in healthy controls (P = .003). Patients with low or loss of RNF180 expression had significantly poorer overall survival. RNF180 is a novel potential tumor suppressor in gastric carcinogenesis and has potential clinical utility as a biomarker for gastric cancer patients.